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To explore the concept of connectivity and trade relativity (CTR), this paper presents
a research model to illustrate: (1) the impact of shipping connectivity on two types
of trade flows, and (2) the mediating effect of intra-regional trade (“intra-trade”) on
the relationship between shipping connectivity and extra-regional trade (“extra-trade”).
Understanding the relationships among shipping connectivity and the two types of
trade flows (intra-trade and extra-trade) provides insights for managers to make their
location decision and identify countries with appropriate levels of shipping connectivity
to conduct their trading related activities, and for policy makers to develop measures to
enhance trade competitiveness and shipping connectivity. This study also contributes
to the concepts of trade creation and trade diversion through the examination of
shipping connectivity. A regional trade agreement such as the Association of Southeast
Asian Nations (ASEAN) leads to more intra-trade. Some of this trade is new (trade
creation) and some might substitute for extra-trade (trade diversion). By incorporating
shipping connectivity into the analysis, we show that the trade diversion effect will be
reduced thanks to the overall increased shipping connectivity, as the latter will not only
benefit intra-trade but also extra-trade.Introduction
Studies on shipping connectivity and trade facilitation have received increased atten-
tion. One of the areas of interest is the emerging array of preferential trading arrange-
ments. The development in regional integration over the past decades has contributed
to the expansion of intra-regional trade (“intra-trade”), including through reductions in
tariff rates among the member countries. As international trade flows (i.e. the demand
for transport services) and shipping (i.e. the supply of maritime transport services) are
highly related, it is of interest to examine the relationship between shipping connectiv-
ity and international trade (“shipping connectivity and trade relativity” (CTR)). The
concept of CTR is important for the development of regional integration. The aim of
using CTR is to examine the relationship between connectivity and trade volume.
Nevertheless, the existing literature has not examined this concept in much detail, and
the present paper aims to make an initial contribution, as well as raise a number of
follow-up questions to encourage further research.
The focus in the existing literature is on: (1) the effects of the formation of free trade
agreements, which implies differential treatment for member countries, i.e., “trade cre-
ation” which results from the formation of a free trade region, and (2) “trade2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International
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Lun and Hoffmann Journal of Shipping and Trade  (2016) 1:11 Page 2 of 13diversion”, which is trade diverted through free trade agreements, with the use of gen-
eral equilibrium frameworks for simultaneous equilibrium of all markets in the inter-
national economy. However, there is a paucity of empirical research that incorporates
the role of transport services supply into the discussion. It is therefore essential to build
a theory to examine the impact of shipping connectivity on two types of trade flows
(intra-trade and extra-trade) in the era of regional integration. The influential role of
intra-trade on the development of shipping connectivity and its impact on extra-trade
are also important issues that warrant investigation.
In examining CTR, the essential variables are shipping connectivity, intra-trade and
extra-trade:
 Shipping connectivity: Logistics and transport inefficiencies negatively affect trading
activities because they result in longer voyage times and higher costs in handling
and delivering goods. While tariff-based trade barriers are being reduced within
multilateral agreements and the development of trading blocs, the contribution of
shipping connectivity to the flow of intra trade and extra trade is a pending concern
that merits further attention.
 Intra-trade: Free trade agreements are one of the most common schemes of
economic integration. When countries take part in a free trade agreement, they are
required to remove or reduce tariff-based barriers. Increasingly, free trade agreements
also incorporate aspects of trade facilitation (e.g., single window customs clearance).
With the existence of a free trade agreement, trading among member countries (i.e.
intra-trade) is expected to increase.
 Extra-trade: A beneficial spillover effect occurs through the enhancement of shipping
connectivity from intra-trade growth. The development in shipping connectivity that
results from growing regional integration can promote trade flow beyond member
countries (i.e. extra-trade).
This study aims to make two contributions to advance the literature on shipping con-
nectivity and international trade (Hausman 2004; Hausman et al. 2013; Hummels 2007;
Kumar and Hoffmann 2002). First, it extends the focus of previous studies which have
only examined the effect of logistics on international trade to examining the impact of
shipping connectivity on two types of trade flows. Second, it emphasizes the role of
shipping connectivity in promoting international trade by suggesting that the formation
of free trade areas will not only promote trade between the member countries (i.e.,
intra-trade) but also increase member trade with the rest of the world (i.e., extra-trade).
This study provides insights on the concepts of trade creation and trade diversion
(Viner 1950 and Balassa 1967).
The trade creation effect occurs when the formation of a free trade agreement en-
courages intra-trade. Grounded on Head and Ries (1998) trade creation can be defined
as the increase in international trade volume from joining a free trade agreement. The
trade diversion effect is reduced when intra-trade creates a mediating effect through
the positive influence of shipping connectivity on extra-trade. From the practical man-
agerial and policy perspectives, understanding the relationships among shipping con-
nectivity and intra-trade and extra-trade trade flows is important. For instance, it may
provide insights for business managers to make location decisions and identify
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measures that enhance shipping connectivity. The objectives of this study are therefore
to explore the concept of CTR and build a research model to illustrate: (1) the impact
of shipping connectivity on the two types of trade flows, and (2) the mediating effect of
intra-trade in governing the relationship between shipping connectivity and extra-trade.
We use the data of the Association of Southeast Asian Nations (ASEAN) to illustrate
CTR and the mediating effect of intra-trade.Conceptualization
Topics of economic integration and free trade agreements are important to global trade
(Karakaya and Ozgen 2002; Hew 2008; Sun and Reed 2010). In the past decades, a
number of trading blocs have been established across Asia, the Americas, Australia,
Africa and Europe. Examples of trading blocs include the Asia-Pacific Economic Co-
operation (APEC), European Free Trade Association (EFTA), and the East African
Community (EAC). These trading blocs have formulated free trade agreements to re-
duce or eliminate tariffs among the member countries. Free trade agreements are a co-
operative arrangement among the members of a trading bloc for regional integration
and to enhance the competiveness of the member countries (Wonnacott 1996). A typ-
ical example of a regional integration effort is ASEAN, which is being transformed into
an institutionalized economic bloc (Subhash and Soo 2000; Narine 2003). The availabil-
ity of shipping services is an important factor that affects trade costs and trade flows
(United Nations ECLAC 2002, Hummels 2007, Sourdin and Pomfret 2012, Wilmsmeier
2014). Shipping and logistics service need to be developed in parallel with international
trade demands to realize regional economic integration (Banomyong et al. 2008; Narine
2003). Since shipping services facilitate international trade, trade flows are positively
correlated with shipping connectivity. Connectivity among trading partners improves
as the trading bloc develops.Shipping connectivity
Generally speaking, international trade barriers are tariff based and non-tariff based.
Free trade agreements mainly address tariff based barriers. A number of previous stud-
ies have suggested that it is also important to examine the impacts of non-tariff-based
barriers on international trade flow (Limao and Venables 2001; Hummels 2007). Exam-
ples of issues that could lead to non-tariff barriers include logistics efficiency and ship-
ping connectivity (Wilson et al. 2004; Brooks 2010; Appleyard et al. 2001). Shipping
that focuses on maritime transport continues to be the most important mode for inter-
national trade of goods, and most trade in manufactured goods is containerized and
transported via regular liner shipping services (UNCTAD 2015). Shipping connectivity
is associated with the competiveness of a region in performing trading activities
(Djankov et al., 2010; Evans and Harrigan, 2005; Hausman et al., 2013; Hummels and
Schaur, 2013; Nordas et al., 2006, Hausman 2004; Carruthers et al., 2004; Nordas et al.,
2006). The efficiency of logistics operations and level of the shipping connectivity have
a lead role in affecting trade flow (Yu et al. 2015; Wilmsmeier et al 2006; Wilmsmeier
and Hoffmann 2008; Arvis et al. 2013, Fugazza 2015). Characteristics of economies
with excellent shipping connectivity include: (1) a large number of ships calling the
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ping services, (4) comprehensive range of liner shipping services, and (5) an infrastruc-
ture that is capable of handling mega ships. In ASEAN, the country with the highest
level of shipping connectivity as captured by the liner shipping connectivity index
(LSCI) is Singapore, followed by Malaysia. In both countries, the LSCI is not only influ-
enced by demand which is considered from the trade of the respective countries, but
also by demand for transshipment services (Fig. 1).Intra-trade
Free trade agreements are a common means for economic integration which would en-
hance regional competitiveness (Krugman 2015). Entering into a free trade agreement
means that the members of a trading bloc cooperatively eliminate or reduce tariffs on
trade with member countries to increase trade flow (Appleyard et al. 2001). In addition
to tariffs, other preferential trading arrangements (e.g., customs unions) are also part of
free trade agreements (Krueger 1997). The implementation of free trade agreements
that allow for different treatment between the member and non-member countries re-
sult in trade creation and trade diversion effects (Clausing 2003). As free trade agree-
ments remove or reduce tariff-based barriers, economic integration therefore promotes
intra-trade which allows member countries of trading blocs to increase their market
size and enhance their production efficiency (Lim 2009, Lee and Lee 2012). With mem-
ber countries performing trading activities among themselves in a trading bloc, eco-
nomic regionalism thus contributes to the development of trade protectionism (Lim
2009; Schiff and Winters 2003; Ruggie 1994). Nevertheless, there are a number of bene-
fits in the formation of free trade agreements that are related to increases in overall
trade volume. These benefits include: (1) the reduction or removal of tariffs, which con-
tributes to reduced total costs of importing goods (Eaton and Kortum 2003), (2) new
inflows of goods from member countries due to trading of cheaper goods (Schiff andFig. 1 Liner Shipping Connectivity Index of ASEAN. 2004–2015
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ment flow, GDP and welfare (Hertel et al. 2001).
Extra-trade
As free trade agreements remove or reduce tariff-based barriers, the integration of
economies to promote intra-trade allows member countries of trading blocs to increase
their market size and enhance their production efficiency (Lim 2009, Lee and Lee
2012). To examine trade flow, it is important to explore the impacts of free trade agree-
ments on trade creation and trade diversion (Sun and Reed 2010). There is the general
consensus that the trade creation effect is important to generate intra-trade. In terms
of trade diversion, the member countries divert the inflow of goods from non-member
countries with free trade agreements (Balassa 1967; Richardon 1993). However, the ef-
fect of trade diversion negatively affects the volume of extra-trade beyond the member
countries who have signed free trade agreements. On the other hand, the increase in the
volume of intra-trade improves shipping connectivity. With improvements in the shipping
connectivity, both intra-trade and extra-trade can be more efficiently carried out.
Research model
The effects of trade creation and trade diversion due to the development of a trading bloc
are extensively discussed in various contexts (Endoh 1999; Pelzman 1977; Wylie 1995).
Trade creation occurs when the enactment of a free trade agreement enables the member
countries to import goods at a lower cost from other member countries due to tariff elim-
ination or reduction. Hence, the volume of intra-trade is generally increased with the en-
actment of free trade agreements. From the perspective of exporting countries, the
increase in intra-trade flow will improve the economies of scale in production. Overall ef-
ficiency will be improved not only in the production efficiency but also shipping connect-
ivity and other trade facilitation arrangements (e.g., capital flow and customs clearance)
which are essential for transporting goods from importing to exporting countries.
There is a positive linkage between the shipping connectivity of a country and its trading
activities. Specifically, enhancement of the shipping connectivity of a country positively
influences its trade flow. Shipping connectivity is important for facilitating international
trade growth. As free trade agreements reduce the level of trade protection by eliminating
tariff-based trade barriers, intra-trade volume is expected to increase with intra-trade agree-
ments. However, limited shipping connectivity is a form of a non-tariff barrier in moving
goods from an exporting to importing area. Improvements in shipping connectivity elimin-
ate one of the most important non-tariff trade barriers so that countries can more efficiently
perform trading activities. To promote international trade, both free trade agreements and
shipping connectivity are important. With the growth of intra-trade via economic integra-
tion, member countries can reap competitive advantages with higher productivity and infra-
structure improvements. Improved infrastructures facilitate economic development and
enhance shipping connectivity. Hence, the following hypothesis is developed:
Hypothesis 1: Shipping connectivity is positively correlated with intra-trade.
Trade diversion is the replacement of cheaper imports from non-member countries
with products of member countries due to a free trade agreement (Balassa 1967;
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countries shift the trade inflow from non-number to member countries in a trading bloc
to increase the flow of intra-trade. When member countries perform trading activities
among themselves in a trading bloc (i.e., intra-trade), this is economic regionalism which
contributes to the development of trade protectionism (Lim 2009; Schiff and Winters
2003; Ruggie 1994). Richardon (1993) also pointed out the consequences of trade
protection resultant of free trade agreements on non-member countries (extra-trade).
Nevertheless, the number of free trade agreements are increasing. It is therefore
important to examine the relationship between free trade agreements and extra-trade.
Conventional theories on preferential trading have focused on the trade-offs between
trade creation on intra-trade and trade diversion on extra-trade. However the role of ship-
ping connectivity in facilitating trade has not been explored in detail. Shipping connectiv-
ity of a country involves shipping service coverage and ability of transport infrastructures
to support trading activities (Korinek and Sourdin, 2011). Improvements in physical
transport infrastructures therefore improve shipping connectivity and enhance accessibil-
ity in terms of sailing frequency and shorter transit times (Limao and Venables 2001;
Wood et al., 2003). Trade-related infrastructures allow increased linkages with the global
supply chain to reach trading partners for both intra-trade and extra-trade. Modern
container ports, which have the capability of accommodating larger and more
vessels, attract cargo flow from member countries as well as other non-members,
and intra-regional shipping services can de facto serve as feedering services which
also serve extra-regional trade. Hence, the following hypothesis is developed:
Hypothesis 2: Shipping connectivity is positively correlated with extra-trade.
The effects of trade creation and trade diversion on the development of trading blocs are
extensively discussed in various contexts (Endoh 1999; Pelzman 1977; Wylie 1995).
International trade is strongly linked to economic development through the mechanisms of
capital accumulation, technological change, and human resource accumulation (Lucas
1988). Due to the growth in intra trade, overall efficiency will be improved not only in terms
of production but also various trade facilitation activities which are essential for transporting
goods from importing to exporting countries. Here, shipping connectivity plays an
important role in facilitating trade activities. With the formulation of free trade agreements,
international trade now involves intra-trade and extra-trade. Intra-trade is a mediator that
governs the relationship between shipping connectivity and extra-trade when the following
conditions are met: (1) shipping connectivity affects intra-trade flow, (2) shipping connectiv-
ity affects extra-trade, and (3) intra-trade affects extra-trade, and the effect of shipping con-
nectivity (on the third condition) must be smaller than the effect on the second condition
(Baron and Kenny 1986). Accordingly, the third hypothesis is developed as follows:
Hypothesis 3: Intra-trade mediates the relationship between shipping connectivity and
extra-trade.
Based on this conceptualization, the research model proposes: (1) the concept of CTR, in
which shipping connectivity is positively correlated with intra-trade on the one hand and
extra-trade on the other hand, and (2) that intra-trade has a mediating effect in governing
Fig. 2 Relationships among shipping connectivity, intra-trade and extra-trade
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will always go on in both directions between all three components shown in Fig. 2.
More demand from extra-trade will encourage improved shipping connectivity, and
changes in extra-trade will have a bearing on intra-trade. In our study, however, we
limit the focus to the following qualifiers:
 More intra-trade will have a positive effect on shipping connectivity and an effect
on extra trade through trade creation and trade diversion.
 Improved shipping connectivity will have a positive impact on both intra-trade and
extra-trade.
Methodology
This study uses a multi-method approach to investigate CTR, which involves the use of two
or more research methods. To validate the research model, we used a three-step approach:
 correlation and regression analyses were used to examine the relationships among
the variables of shipping connectivity, intra-trade and extra-trade,
 CTR was examined with formulated equations, and
 the mediating effect of intra-trade was tested on the relationship between shipping con-
nectivity and extra-trade with three regression equations (Baron and Kenny (1986).
This study uses the case of ASEAN to illustrate the concept of CTR and examine the
mediating effect of intra-trade. The ten ASEAN member countries are Brunei, Cambodia,
Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand and Vietnam.
The three variables involved are shipping connectivity and the two types of trade
flows (intra-trade and extra-trade) as follows:
 Shipping connectivity was measured by using the LSCI of the United Nations
Conference on Trade and Development (UNCTAD). The LSCI of the UNCTAD
has five components: (1) the number of container ships, (2) their combined
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shipping services, (4) the number of liner shipping services, and (5) the size of the
largest ship deployed for services to and from the country’s seaports. We used 10
years (2005–2014) of data from nine ASEAN countries (Laos is land-locked and
not available on the LSCI). The sample size (n) was 9 × 10 (i.e., 90). The data for
shipping connectivity were collected from UNCTAD stat 2016.
 Intra-ASEAN denotes the trading activities among the ten ASEAN countries.
Extra-ASEAN denotes the trading activities of the ten ASEAN countries with trading
partners beyond the ASEAN members. The sample size (n) was 10 × 10 (i.e., 100).
The data of the intra-trade and extra-trade of ASEAN were collected from ASEAN
(The intra-trade and extra-trade of ASEAN).
Analysis and results
Correlation and regression analysis
The results showed that shipping connectivity, intra-trade and extra-trade are positively
correlated. This correlation is complex and a wide range of linkages are behind the sim-
ple partial statistical correlation. All three variables are linked to other variables, such
as the GDP, the composition of trade (manufactured goods, commodities), or trade bal-
ances. Geographical position in the global shipping networks has a role as some coun-
tries may provide transshipment services, while the ports of other countries are way
ports. These form the basis for a wide range of future research topics.
According to the data from the ten ASEAN countries, shipping connectivity is posi-
tively correlated with both intra-trade and extra-trade. As shown in the correlation
matrix of Table 1, shipping connectivity is positively correlated with intra-trade (with a
correlation coefficient of 0.932) and extra-trade (with a correlation coefficient of 0.896).
Intra-trade and extra-trade are also linked (with a correlation coefficient of 0.969). To
further investigate the relationship between shipping connectivity and the two types of
trade flows, we conducted a regression analysis to predict the trade flow based on ship-
ping connectivity.
The positive relationship between shipping connectivity and intra-trade is shown in
(the logarithmic scale is used which allows better visualization).
The results suggest that shipping connectivity affects both intra-trade and extra-
trade. The two types of trade flows are expected to increase with the enhancement of
shipping connectivity. Equations 1 and 2 are used to predict the values of intra-trade
and extra-trade based on the level of shipping connectivity.
Based on the regression analysis, the following regression equation is formulated:







aCorrelation is significant at the 0.01 level (1-tailed)
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index of the ASEAN countries.
The positive relationship between shipping connectivity and extra-trade is illustrated
in Equation (2). Based on the regression analysis, the following regression equation is
formulated:
tea ¼ 26:72 þ 3:88sa ð2Þ
where tea is the extra-trade of the ASEAN countries and sa is the shipping connectivityindex of the ASEAN countries.
The results suggest that shipping connectivity affects both intra-trade and extra-
trade. The two types of trade flows are expected to increase with the enhancement of
shipping connectivity. Equations 1 and 2 are used to predict the values of intra-trade
and extra-trade based on the level of shipping connectivity.
Connectivity and trade relativity
Shipping connectivity is linked to intra-trade as shown in the correlation matrix of
Table 1 (with a correlation coefficient of 0.932). The positive relationship between ship-
ping connectivity and trade flow is shown in Fig. 3.
Hence, shipping connectivity and intra-trade are proportional, i.e.,
s ¼ kiti; ð3Þ
where ki is a constant of CTRi > 0, which is defined as the ‘relativity between shippingconnectivity and intra-trade’, and ti = extra-trade
It follows that
ki ¼ s=ti: ð4Þ
On the other hand, shipping connectivity is also linked to extra-trade. As shown inthe correlation matrix of Table 1, shipping connectivity is linked to extra-trade (with aFig. 3 Correlation between LSCI and ASEAN trade (Ln)
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and extra-trade is shown in Fig. 3.
Hence, shipping connectivity and extra-trade are also proportional, i.e.,
s ¼ kete; ð5Þ
where ke is a constant of CTRe > 0, which is defined as the ‘relativity between shippingconnectivity and extra-trade’, and te = extra-trade.
It follows that
ke ¼ s=te: ð6Þ
Equation 3 illustrates the positive relationship between shipping connectivity (s) and
intra-trade (ti). Equation 5 illustrates the positive relationship between shipping connect-
ivity (s) and extra-trade (te). Equations 4 and 6 show the constant of CTRi and CTRe.
To further examine CTR in the case of ASEAN, Equations 1 and 2 are used:
According to Equation 1 : sa ¼ −3:05 þ 0:66tia ð7Þ
According to Equation 2 : sa ¼ −6:89 þ 0:26tea ð8Þ
By using the empirical data from ASEAN, Equation 7 shows that there is a positiverelationship between shipping connectivity (sa) and intra-trade (tia). Equation 8 indi-
cates that there is also a positive relationship between shipping connectivity (sa) and
extra-trade (tea). The findings therefore support Hypotheses 1 and 2.
Mediating effect of intra-trade
The mediating role of intra-trade is also an important part of the research model. Me-
diating relationships occur when a third variable (i.e., intra-trade) has an important role
in governing the relationship between the “independent” and “dependent variables”
(i.e., shipping connectivity and extra-trade). As mentioned above, in practice, there are
no truly “independent” variables in this relationship; the terms are used only for our
model.
A three-step approach proposed by Baron and Kenny (1986) is employed to test the
mediating effect of intra-trade that governs the relationship between shipping connect-
ivity and extra-trade: (1) the independent variable must affect the mediator in the first
equation; (2) the independent variable must affect the dependent variable in the second
equation; and (3) the mediator must affect the dependent variable in the third equation.
If all of these conditions hold in the predicted direction, then the effect of the inde-
pendent variable on the dependent variable must be smaller in the third equation than
in the second equation.
To test the mediating effect, the three regression models (as shown in Table 2) were
developed based on data on the shipping connectivity, intra-trade and extra-trade in
the ten ASEAN countries:
(1)The independent variable (sa) positively affects the mediator (tia) in the first
regression model with the regression coefficient of 0.932 at the p < 0.01 level. The
first regression equation is: tia = 4.61 + 1.51 sa (as shown in Equation 1).
(2)The independent variable (sa) positively affects the dependent variable (tea) in the
second regression model with the regression coefficient of 0.986 at the p < 0.01
Table 2 Regression models
Model Path Regression coefficient p value
1 Sa→ tia 0.932 <0.01
2 Sa→ tea 0.986 <0.01
3 tia→ tea 0.969 <0.01
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Equation 2).
(3)The mediator (tia) positively affects the dependent variable (tea) in the third
regression model with the regression coefficient of 0.969 at the p < 0.01 level.
Another condition of the three-step approach of Baron and Kenny approach is that:
If all of these conditions hold in the predicted direction, then the effect of the inde-
pendent variable (sa) must be smaller in the third equation than in the second equation.
Therefore, the third regression equation (i.e., Equation 9) which multiple regression
equation is formulated by holding the variable of tia:
tea ¼ 14:08 – 0:27sa þ 2:74tia ð9Þ
When all of the conditions hold in the predicted direction, the effect of the independ-
ent variable (sa) on the dependent variable is smaller in the third equation (i.e.−0.27)
than in the second equation (i.e. 3.88). Hence, the mediating effect of intra-trade is
established according to the three-step approach proposed by Baron and Kenny. With
the data from the ten ASEAN countries, the findings suggest that intra-trade is a medi-
ator that governs the relationship between shipping connectivity and extra-trade. The
results support Hypothesis 3.
Conclusions and further research
This paper has presented a short literature overview and some initial discussion on the
relationships among shipping connectivity, intra-trade and extra-trade. Using data from
ASEAN, our model suggests that intra-trade can have a positive bearing on shipping
connectivity, and the latter can then also have a positive bearing on extra-trade.
The developments in regional integration and free trade agreements over the past de-
cades have led to the expansion of intra-regional trade, thus leading to the development
of a number of trading blocs around the world. These trading blocs take the form of re-
gional cooperation in which there is reduction or elimination of tariffs among the
member countries. These multinational cooperative arrangements increase the compe-
tiveness of their members. Transport, particularly shipping connectivity, is important
for facilitating international trade. Therefore, the aim of this study is to contribute to
advancing the literature in the areas of shipping connectivity and international trade
by: (1) complementing previous studies that have examined the effect of shipping con-
nectivity on trade flow, and (2) exploring the mediating effect of intra-trade on extra-
trade through its impact on shipping connectivity. Our results indicate that the trade
creation effect exists and intra-trade is positively correlated with shipping connectivity.
Hence, this study provides empirical evidence to support the trade creation effect.
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tions for further research. First, the specific functional form (for example logarithmic
scale, linear, other forms), time lags (trade and vessel deployment take time to react to
changes in demand and supply patterns) and additional variables need to be taken into
account. There is clearly multicollinearity among the “independent” and “dependent”
variables that we have used. In addition, the specific data of ASEAN used actually sug-
gest that regional integration has not advanced over the last decade. The share of intra-
trade in the total trade of a region has slightly decreased over the 10 years covered in
this paper. Future research should incorporate additional regional trading blocs. Future
research could make use of the data on bilateral connectivity (e.g. LSCI of UNCTAD)
in addition to the LSCI at the country level used in this paper. This should explicitly
capture intra-regional connectivity versus the connectivity with extra-regional trading
partners. In this context, consideration could be given to the share of transshipment,
i.e. the role that the ports of a country play within the global liner shipping network.
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